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(54) ULTRAPURE WATER PREPARING APPARATUS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To efficiently 
eliminate dissolved oxygen in ultrapure water by 
arranging a membrane type deaeration device at 
the rear stage of an ion exchange pure water 
device in an apparatus wherein the primary pure 
water is introduced and the water is fed into a 
subsystem at least with a UV ray irradiation 
oxidation device and the ion exchange pure 
water device to obtain an ultrap-ure water 
SOLUTION: In an ultrapur© water preparing 
apparatus for preparing uitrapuro water used for 
cleaning water for semiconductor, the primary 
pure water obtd. from various pretreatment 
processes is successively passed through a 
suhtank 1 1 , a pump 1 2 ; a heat exchanger 1 3, a 
low pressure UV oxidation device 14, an ion 

exchange device 15, a membrane type deaeration device 18 and an ultrafiltration 
membrane separation device 1 7 and the ofotd uitrapuro water with extremely low 
dissolved oxygen is sent to a use point 1 8.. In the membrane type deaeration 
device 1 6, water is made to flow on one side of the membrane and another side is 
evacuated by means of a vacuum pump to permeate dissolved oxygen through the 
membrane and to transfer the oxygen on the vacuum side for elimination, it is 
pref that the degree of vacuum of this deaeration device 18 is regulated to 55- 
?0Torr and the flow rate of gas such as N2 on the vacuum side is regulated to 5~ 
25% of the amt of water. 
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* NOTICES * 

JPG and NCI Pi are not responsible for any 
damages caused by the use of this translation, 

LThis document has been translated by computer So the translation may not 
reflect the original precisely, 

2,**** shows the word which can not be translated. 
3In the drawings, any words are not translated. 



CLAIMS 
[Cfaim(s)J 

[Claim 1 j Ultrapure water equipments characterized by having arranged the film 
type deaerator in the latter part of this son-exchange demineralizer in the ultrapure 
water equipments which introduce primary pure water let water flow to the 
subsystem which has a UV irradiation oxidation system and an ion-exchange 
demineralizer at least, and obtain uHxapure water. 



[Translation done,] 
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* NOTICES * 

JlPO and NCI PI are not responsible for any 
dsiisages caused by the use of this translation. 

; Th:s document, has been translated by computer. So the translation may not reflect, the original precisely. 

shows She word which car- not he translated,. 
oJn. the drawings, any words are not translated.. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[f ield of the Invention] This invention relates to the ultrapure water equipments with which ultrapure water 
equipments ere started, especially .dissolved oxygen concentration obtains very low ultrapure water. 
[0002] 

[Description of the Prior Art] Conventionally, the ultrapure water used as .semi-conductor rinse water is 
manufactured by processing raw water (Industrial water, a city water, well water, etc) with the ultrapure water 
equipments- which consist of a pretreatment system 1, a primary-pure-water system 2, arid & subsystem 3 as shown 
in drawing 2 . In ^.rawing 2 . the role of each system is as follows, 

[0003j In the pretreatment system 1 which consists of condensation, floatation (precipitate), a filter, etc ... clearance 
of the suspended solid in raw water or a conoid substance is performed, in the primary-pure-water system 2 
eq-.::pped with a reverse osmotic membrane decollator, a deaerator, and an ion exchange unit (4 floor b column a 
mixed bed type or type), the ion in raw water and clearance of an organic component are performed. In addition, in a 
reverse osmotic membrane decollator TOO of tonicity end colloid nature other than salts clearance :s removed. In 
an ion exchange un!t : the ion exchange resin other than salts clearance removes adsorption or the TOO .component: 
by which the Ion exchange is carried out Dissolved oxygen is removed in a deaerator (nitrogen de aeration or 
vacuum deairlng). 

1.000*1 j In the subsystem 4 equipped with a heat exchanger;, low voltage ultraviolet ray oxidation equipment, a 
polisher (no n -reproducing formula ion-exchange resin equipment), and an uStrafiitration membrane decollator, the 
purity of water is raised further and it is made ultrapure water, in addition, the 1&Snm ultraviolet rays taken out with 

Sow voltage ultraviolet ray oxidation equipment from a low voltage ultraviolet: ray lamp 1"OC — an organic-acid 

pan #02 as> to — it decomposes. The organic substance and CO 2 which were decomposed ft. Is removed by 
setter Ion exchange resin. In an ultrafiltration membrane decollator, a minute particle is removed and the runoff 
particle of loo exchange resin is also removed. 
[0005] 

[Problem's) to be Solved by the Invention] Although the dissolved oxygen in ultrapure water is 3 factor important 
when controlling the thickness of the nature! oxidation film of a silicon wafer; dissolved oxygen concentration turns 
Into 5 - IGppfe extent and it becomes impossible to be satisfied with the case where a still lower dissolved oxygen 
value is required of demand water quality according to the above-mentioned conventional ultrapure wafer 
equipments. 

[0006] This invention alms at offering the ultrapure. water equipments from which the dissolved oxygen in ultrapure 

water is efficiently removable. 

[0007] 

[Means for Solving the Problem] The ultrapure water equipments of" this invention are characterised by having 
arranged the film type deaerator in the latter pert of this ion-exchange demlnerailizer In the ultrapure water 
equipments which Introduce primary pure waxen lot water flow to the subsystem which has a U V irradiation 
oxidation system (ultraviolet ray oxidation equipment) and Ion-exchange demioeramzer at least, end obtain ultrapure 
water. 

[OOOBj Although dissolved oxygen concentration once fell at the low voltage ultravloiet-ray-oxidation-eonlpnjern 
outlet In a subsystem as a result of this invention persons' investigating transition of the dissolved oxygen 
concentration in ultrapure water equipments as shown in drawing 2 it went, up again at the letter polisher outlet to 
the dissolved oxygen concentration of a low voltage uitravlolet-ray-oxidafiom-equipment inlet port (more than it 
curves depending on the case), and checked that the dissolved oxygen clearance effectiveness of low voltage 
ultraviolet ray oxidation equipment did not appear as a result. That is, although the dissolved oxygen concentration 
of the effluent of a primary --pure -water system is about five to 10 ppb and dissolved oxygen concentration is 
reduced to 0 - oppb by processing this water with low voltage ultraviolet, ray oxidation equipment, the dissolved 
oxygen concentration of polisher cutler, water Is going up to 5 ~ lOpph extent again, and the dissolved oxygen 
concentration of the ultrapure water obtained as a result serves as 5 - IGpob, 

[0009] this invention persons found out that a reaction like following the {1} type had arisen from low voltage 
ultra violet ray oxidation equipment between polishers, as a result of examining this ooenomenoo wholeheartedly 
[00 10] 
[Formula sj 
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| H -;i?!! T - :'f ri 

2H ? 0^^t£ vH; 2 * O H # -Mi, 0, 

[00113 That is, although water (H2 0) and TOG exist at. a low voltage u&rav^o;et--ray--co<^ foist port 

when TOO in primary pure water is very iow\ the amount of UV irradiation in ultraviolet ray oxidation equipment 
becomes superfluous from, a design value (For sample, when ^rknary pure water of TOOSppb .flows in ho the 
ultraviolet ray oxidation equipment which made the amount of UV irradiation the dose corresponding to TOGIOppfo, 
the amount of UV irradiation becomes superf lueus by TOGSppbO And H2 0 set to H2 02 (hydrogen peroxide) 
through OH radios? by the exposure of these superfluous ultraviolet rays, and since dissolved oxygen is used for 
700 decomposition, dissolved oxygen concentration fells seemingly. However, H2 Q2 generated it is decomposed by 
the contact catalysis of a polisher (especially anion exchange resin in a polisher)-, and is D2 again. Since it 
generates, the dissolved oxygen concentration of polisher outlet water goes up 

[00! 2] It is made for this invention to reduce the dissolved oxygen veSue in the uitrapure water obtained by 
removing the dissolved oxygen generated by passing along an ion exchange unit from ultraviolet ray oxidation 
equipment with a film type deaerator. 
[00133 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a drawing. 

1001 4] Drawing! 5a the schematic diagram showing one example of the uitrapure water equipments of this invention 

[001 Si It lets flow the primary pure water (in the case of usual pure water of 2 or less ppb of TOG concentration) 
obtained from various head end processes one by one to the subtank 11, a pump. 5 2. a heat exchanger 13, sow 
voltage ultraviolet ray oxidation equipment. 14, an Ion exchange equipment (DEMINA which mixed en anion exchange 
resin and cation exchange ream according to the ion load in this example) 15, the film type deaerator 16, and the 
ultrafiltration membrane decorator * 7, and the uitrapure wafer of the obtained super-low dissolved oxygen is sent to 
the point pf use 18. 

[0016] What exhaust, a sink and another sice side for water with a vacuum pomp to one deaeratlon film side, and 
make the film penetrate, and dissolved oxygen is made to shift to a vacuum Side, and was removed as a film type 
deaerator ?s used, m addition, since some moisture penetrates the deaerahon film and comes out to the vacuum 
Side of this film, if is desirable to remove a sink and moisture for gas, such as nitrogen, and to prevent lowering of 
membraneous, ability to this vacuum side. N2 Regularity is sufficient as a flow rata and it may be fluctuated. 
1.0017] Although gas, such as oxygen, nitrogen, and a steam, passes the deaeratlon film, water has a silicone rubber 
system, a polytetrahuoroetfwiene system, a poryoleflne system, a polyurethane system, etc. that what is necessary 
is just the film which is not penetrated. Various kmds of commercial things can be used as this deaeraticn film. 

[0013] the degree of vacuum of this film type deaerator 55 - 701 orr and N2 etc. ™ as for the amount of vacuum 

side streams of gas, it is dasirabie to carry out to 5 ~ 25% of a water flow rate. In addition, although this service 
condition can be set as arbitration by membraneous ability, its usuaHy above range is desirable. If a degree of 
vacuum Is too low, deaeratlon effectiveness wi?l fell If too conversely large, through the film, water vvj}} also appear- 
In a transparency Side and effectiveness will, worsen. N2 If there are too few how rates, moisture clearance will not 
be enough, deaeratlon effectiveness will fait if too large, a degree of vacuum will not go up but deaeratlon 
effectiveness will fall. 

[0013] in addition, the configuration of drawing 1 is an example of this Invention., and this Invention can combine 
various kinds of devices, as long as it has ultraviolet ray oxidation equipment, the ion exchange unit arid the film 
type deaerator lo the subsystem. For example, ultra nitration CUR equipment and reverse osmotic membrane 
equipment may be installed after film deaeratlon. Moreover, after carrying out thermal decomposition processing of 
toe rew water under with a pH of 4.5 or sees acidity and oxidizer existence and decomposing the urea and other 
TOO components m raw water, the equipment which sendee out deiomzation processing Is also Incorporate 
Ultraviolet ray oxidation equipment, an ion exchange unit. and a film type deaerator may be Installed In multistage, m 
addition : like drawing 1 . by installing UP equipment In the latter part: of a film type deaerator. the oartleie generated 
by the deaeraticn film is removed and the drag-ir; to the point of use can be prevented. 

1.0020] Irs this invention, after contacting the water by which UV irradiation was carried out with ultraviolet ray 
oxidatson equipment on ion exchange res=n, even if it Is Important to carry out film deaeratlon processing and it 
arranges a him type deaerator between ultraviolet ray oxidation equipment and ion exchange resin, the dissolved 
oxygen in the uitrapure water obtamed is not reduced. 
[0021] 

[Pxampiej The example of a comparison and an example are given to below, and this invention is more concretelv 
explained to it. 

L0022] Example of comparison 5 raw water (Atsugi city water TOO 700 " SOOpph. dissolved oxygen SOOOppb, electric 
conductivity S/cm of 240m icro) was processed with the equipment of drawing 2 , and uitrapure water was 
manufactured. 

[0023] Made one to example 3 subsystem into the thing of drawing s incorporating a film type deaerator. snd the 
service condition and the amount of water flow of a film type deaerator were carried out as a table 1, and also 
uitrapure water was manufactured like the example 1 of a comparison. 

[0024j Trie specification of each equipment, in this example of a comparison and example is as follows. 
[002o ] Low-voltage UVHrradiation oxidation system: 80Wx4 ** (0.32kW) 
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f-Gsnerating wavefength: 18Snm and 254nm) 

polisher CDEMINA); mixed 'bed type ion exchange unit SV--70 which carried out rmxed tilling of cation-exohange- 
re-sin and anion exchange resin - 80hrH ultrdflitratiofT-msmb^ro-decoiiator: KU-IOIG (Kurita Water industries. 
Ltd. wake) 

deaerat.:on film: Hoechst Celanese Make Liqur-Cel 1 homing: 5PCH--I20 cartridge: — 5PCH-H8 and SN- 

1221 [0028] 
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1002 7.1 The dissolved oxygen of the electric conductivity of the obtained s^trapure water and the effluent of each 

equipment after low voltage ultraviolet ray oxidation equipment was as being shown in a table 2 

[0028] 



; a tsbfe 2; 






® # ft #5 (ppb) 






J£#foK 


i f rBP 


:f;hthp 






in 




<6 


< 5 


9 


1 


1 






< 0 


< 5 


7 


< t 


< 1 


i*. 24 




< 5 


<B 


? 


< i 


< :i 


18, 24 


ixmm 1 


< 5 


<S 


7- ] 0 




7-1 j 


18. 24 



[0023J According to the example of this invention, it is clearer than a table 2 that ultrapure water with very low 

dissolved oxygen concentration is obtained. 

[0030] 

[Effect, of the Invention] According to the uitrapure water equipments of this invention, dissolved oxygen 
concentration can manufacture remarkable low ultra oure water as expiated in full detail above. 



[Translation done.] 
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